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(54) METHOD FOR FORMING METAL WIRING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a metal wiring by which dishing or erosion can be 
suppressed, variance in wiring resistance be eliminated, 
and highly reliable embedded wiring be formed. 
SOLUTION: This method for forming a metal wiring 
includes a step for forming recessed parts on an 
insulation film formed on a board, a step for forming a 
barrier metallic film on the insulation film, a step for 
forming a wiring metal film entirely so as to embed the 
recessed parts, and a step to polish the surface of the 
board by the chemical and mechanical and polishing 
method. In the polishing step, a first step where the 
board is polished so that the wiring metallic film is left 
partly on the surface other than the recessed parts, and 
a second polishing step where the board is polished by 
using a slurry for polishing, in which the polishing speed 
ratio of wiring metal to barrier metal is more than 1 and 
3 or less until the surface of the insulation film other 
than the recessed parts is almost entirely exposed, are 
executed. 
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[0 0 6 5 ] iilirLtl^ Ty^--£ 

y*:*M** T/u^? y ^Jd-Y ^-y^^tr^, T/u#y± 

[ o o 6 6 ] T/i-^ y ^y t Ltii, Li^ft 
>\ Na^fty, K^^-y. Rb^fty, cs^^y, 



(S) 4$Hf] 2001-189296 

14 

e-f^y. Mg-f^y, Ca-f^y, Sr^fty, Ba 

-f*-y\ Ra^ty?^, JSiiiB8s&«'f *-y£ it 
liA wty Ga^fty, i n-i'^-y, TW^-y^ 

y^£. SvBMl-rtyi: LtliB i >f *^tt£ 

k LTfi, Sc^ty\ Ti^t 

>\ V-<;d-y % Cr'ft'A Mn-fty, Fe>fty, 

Co^^-y N Ni-(ty\ Cu-f^-y, Zn-r^-y\ y 
^-y, Zr^ty, Nb-fty, Mo^fty, Tcf 
70 2f-y, Ru-Y^j-y, Rh-fty, Pd-fty\ Ag-ft 
>\ ca>fty, l a ^7 y* y -r K£«£>>r ^-y\ 
Hf^fty, Ta-fty, w-r^-y N Re^ty, Os 
-f^y, i r-f^-y, Hg-fty, Ac^7^fy^f 

[0 0 6 7] J^±{C^:Lfc^^mc7)9 ;*/ y 

fiftSe* y Mry^e^^^, jftfls* y ^/v 

*-*y -«l&;*7 y £ a, ^/^^y^iir 

^> «a [>9S87y^ = !>Afl:»f 6: fc#-e#* 0 

^ [0 0 6 81 4*3, 2m^^-h<7)±|SM^^^Wffi UX 

v\ n a fis i t^s^sfl?"rsrci<), as^s-ct S i 
[0 0 6 9 ] ±iEM«J6tf>-£Wfite* '< y t^ji^^^f 

0 1 K*%«±*sjff* t < , 0. 0 5fi%W^J:!) 

L<, 5Rt%WJ:t)8^li\ /^^2«^l^±<7) 
[0 0 7 0] -yy^inwi: tm 11077!)-^: 

[0 0 7 i]i2O7>7!)-it ^mnkmmm.k 
«h/^6o :nta^ ^<y T&mm<Dwmmjgzfa±.$ 

r ft#*a*C)5&*iBj»SrJlgJ«i-*Ci:*s-c# 

[0072] ±iEoMm^(i. **tr^»-t"^-y y ^» 
ooffim^iw «t *) ^ t yc?iimy y ^^T-tc iottl^ 

5<? Sffi-C<o<Bo^^«:«i^.4*S6. ^^y T^:J^II(7)^f^5S 
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[0073] intern i xnm 2 cd*? y 

[0 0 7 4] Sl^t;i2^77y-(i, ^117 

&JH8fl<7)ffl : fijgg£, 9H<li2 5nm/»HJ:, «t 
5»*t<li3 0nm/*^ ^C^^l<fi35 
11 m/Mii^'Jit^ 5 <^ Ll\ 

<ttl00nmHT, <fc 9 L < tt 8 0 n mi^T, £ 
Kli70n m£AT I- 

[0075] *fc, iaoi2^)^7 y -f4, #F!§X 

M£ 2 a»-eBF*Srff 5 1 RtffB 2 ^SF«*fe 

icSKUdfll^SC $F!§Xfi£ 1 a»T?fr 

5c ^^x^6o BF»xa*iai»-eff 5 l 

^BF«St«tt (IH*fl!*«/'<y Tfc«) I4 1fl-ift-e*> 
t), AftttKttO. 5 J£A±a s #* L< , 0. 8«±^J: 
U< v ±PS£ LT2OT»* U< , 1. 5J^T 

[0 0 7 6 ] J^T\ Sl^xyy- m2(75^yy-S: 
t/StriS^T/w^ J -/1/7 * ^-a^xy y -|uO^T$ b 

-b^lf:ix?)(03 H<7);* 7U-^^3o 

[0 0 7 7J gl^^7^Sa f l2<59^7!/-r*/t 

^ y -r-ttv-y *8F»w-^i»3eaF4x'r, i^^efsw^ 

yT/u^, ta-ix K7;^;t^(D7/^;t, fc 

^-i. \* is }) % * =* v 4 y is y $m<oi/V ^*=. 

[ 0 0 7 8 ] BF^ffl^^ y -Op Htl, SFSi&K^K 

pH9awn<, p h sut& <t v #3= H/\ 
[0079] ^F^ffi^ 7 y — (Dp hwse^ <&%}<Djjm 

%mmi>tz*7 y — tc, t/u# y srsa^tDurff^ c 
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4»S:ti8^7/M y ttiiOolt t £v\ teffl-TS 

r/u^7 y t ur^u h y i?^, TKS^it:^ y 

[0080] mmm^y y -mat, /< y r^mm±.^m 

70 Tfi, *1 ^WSXS^Eias^ntO^y T^JRIR±ogB 
[0 0 8 1 ] ftfb#J£LTfl, ^m-t^^^ll^aa^aF 
2 0 2 * Na 2 0 2 ^ Ba 2 0 2s (C 6 H 5 C) 2 0 2 ^^ig®e 

fb», ^^«^st (hc 1 o) , i^jsms§, mm. *y 

**4j*««:»^U*l^«iiS{b7K* (H 2 0 2 ) d5#*L 

0 1 »*%K±3&s»* U< , 0. 0 5«*%K±*sj: 0 
i-^^^e>s i5«i%Wfftl<, iofi%^ 

[0082] mtm^mt^i^mL. ^mLftwmsrff 

5 y lfc*«)iri«ltS:*aDLTt> J:^, (2) 5S;x*4 
(3) ^(D^p h^W 

[0 0 8 3 ] */^y8fi LTf4, (2) ^X(4 (3) 

[0 0 8 4] T^y^^UTfi. L-i/^-^^V 
^!)W^!)->y, DL-T 7->, L-7 7^>, 
5^ 7XA a 7^yi, L-T^'^^r^Bfc— 7Kfp4&* L-T^^> 
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nyn^yy. L-p^i/y, i-v i>> 

L-ynU> x L-t !) y, L-fpyy, L-'< y 

[0 0 8 5 ] fr«BW^*T*f;3\ h^tfc^Ji: U 

C^tltO. 0 1JI*%«±*S»*L< , 0. 0 5fi 

±12 (2) axil (3) 
^^x§#a^/^yft^^^fi^ It, 5 It 

[0 0 8 6 ] flffgffi*^ y -^Ifc^bJW*:**!'*"*** 

x y ^/v/y^tMlt^ a, 

[0 0 8 7 ] ^fbl^Jh^J^ LTIi, W;ttf, -<y/ h y 

7:/ — /K 1, 2, 4-h!i7/-;V, ^<y/7n^t 
>\ 2, 1, 3 -^yy'f 7/-/K o-^^^U-Vv? 
7 S >\ m-7x^uy;/7;y, ^fp-;K o — T 

^./7xy-/K 2~y/M/Ky/f7/-/K 2 

hi%z>o tt^^yy h y r /wRV*©is»ff*sff 
soy h y 7/-/ui»i*t u-cfi, *:<d-<v 

^^yl, 7;;1, ^hnl, ^ ^^S-^^^^Ss 

^s^^DyyiMSrtt^t^y / h y 7/- 
/u^rf <bfi£o t7^uyhy7/»/^ 

Si-?- 7* yy hy 7y-/^ ©^-^-^^ uyt^ h y 

[0 0 8 8 ] Z<DX 5*»{fcB35ih*J<0**"*fc LTf*. 
ttLTO. 0 0 0 1 K*%J£A±as»* L< , 0. 00 1 
Art* 6* 5Jti%HT* J B* U< , 2. 5R*%£JLT* S 

[0 0 8 9 ] ^FSm^y y-tw*i. *<D*M4 

[0 0 9 0] 7 y -^ftfS^fcfcf:*, — WW** 
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^T^^P<7>^&-C*H^T*# (2) 5£Xf2 

(3) s^sixs^a^/^^^K^isaiittt, *>y;*? 

f?5 fettle: fi, »«»T«*-**PL, a§t5:i)iS9 

[0 0 9 1 ] *38W{w*3JtSCMPife^J:€>i3Fl8Ji, tf'J 
x.f^^co J: 5 ft— «WfcCMPiS1t£ffl^TfT5 £ £ ^ 

tefrh. V^'^bWM'^v K<Offi#£rlH](E£i*:"CSFlSi- 
^EKigttS^Tx il^^FliO^yfVya^ 
[0 0 9 2] ^IC, CMP^*5*t*WlB^»Tt*^tCo 

[ 0 0 9 3 ] ^9FS*ffitc:*3ttSIB 1 ^WSxm 

tt, Mx.ii t^^^. ^-bb&tbti, mm^mtn 
[0094] ^&{&<D&mxmz&if£fflmtzfflJt&&: 

[ 0 0 9 5 ] f§ 1 <O09^ It, ^JUIco^F^S^^^^ 

[oo96] m2<omt lx> waffaasrwxEL**^ 

[ 0 0 9 7 ] ^3<7)^iJi: It, iHlte^U— h<OlHHEtt* 
[ 0 0 9 8 ] ^4<D^'J<t IT, ffiK^ffilCft£f«it*U 

50 ^mii^^^y T&*mi, j6»K^w*^itff-rei:, 
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[0 0 9 9 ] £ /c. cn^^^fe^igHm^^^^rT^F 

(c&^T. »Sii:ttlt y = ^Beffcll^ BPSG 
lis SOGK«0fefMt**¥tf gai»ffl^J^<tUT 
ti\ 

ITIi, T a , T a N, T i N T i N, W, WN, WS 

[oioi] *»fl<oA«iaii»*dc*fttt, 
i&mzhmmxz z>* 

[0102] 

[0 10 3] (CMPffllS^ffi) *i\ h7V^ 

El (a) Ic^-TJ; : t<D±lz*/}) *>>mikm2$: 
?£/&U ^OJiKffS 5 0 0 nmlSWv'!) a ^S^fbfll 

PSt^-f tvxyfy^igcj; «9 = ^Stffcjjft 3 

* ^ L T*g 0 . 23-10^m, £££500 n 

(b) fc^i-j; ? fc, & ]) >Jffe\z£ 5 0 

nmOTai (*>*/HR) 4^Wl, 51 
^/ ^ y > tffe\Z it) 50n mS$WSI^MS> 
^r&tc X V 8 0 0 n mSfi<E>iBBtSrJ|g/£ L fc 0 

[0 10 4] HS#>J2 0JC*3^TI4, Tal (✓< 

<7}~>y a ySfiic^^y^ y ^^St-J: 9 T a fll^r^c 
flit. C<7)Sffi*CMPfflStRi: Lfc 0 

[0 10 5] (CMP^) CMPI1 ^t-K77^ 

«)£ili:iiffl^3' K (pr-/u • — y & ttJK I C l 
4 0 0) *«0f+tfTfi6JBLfc o ©Flg^ftte, ^F«^S 
(W»^y K£>SMttJE*) : 2 7 . 6 k P a . ^^[e]fe 
ft : 5 5 r p m, * V TlnJ^ft : 5 5 r p iru ^7U 

[0 10 6] (SffSiSS^i'J^) 2*^±K:— SWB!^ 
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5£bT®t/L (R* ) !SfcffiiE«»RCF (Resis 

tivity Correction Factor) C T^{gft£fci^ ( p 

s') ^*^5 0 *fc*^T (nm) h ®i*AX~ &> Z> 
xL-^mcomffit&tii^ (p s) &rjfc#>6 0 ::t« 

&f<Dm& & d k-tZt d (nm) = (psXT) /p 

70 fb¥1±Ke9KtrJ&ttay£« (Loresta-GP) 

[0107] (Hlfiftl 1-6 :I2 (OWmiim, It*)-* 

7/U;t (AKP-G0 0 8) £5H&%, BflJKffc^tt 
= 5fi%, BBKfb*tt»H20 2 S:2. 

5ft%, M*fb^*±K h y * >-«ro. o 

1 ~ 1 0SI%ttU KOHIuJ: >!) pH^5. 5 \zm 

^ iiffl^7 y-^ii^iMf 2 i commm^y y — 

(WK&fiifc(Cu/Ta) = 0. 15) [Z& <9 • QOSBS: 
Bfe< *6ft)K*ffi^^(w»ttJi-6*T*CMPS:fTofe 0 
[0 10 8] ft*3, tfc^l t Lt, h 

s v£^#d i~6 UT 

[0109] ^^^r^ 1 {Z7F-t 0 m 1 ^&R&^^2:^3 
h y / — /UT ^ >&ffi1)U~fZ Z. b\Z£*) ^ Ta 

[0 110] (Htf6W7, 8 1^2(7)^^^^, 7;^/-/!/ 
7;y#^7!l-) ^ 1 Izfjk-tX o \z^ hyx^y-/U7> 

K^tt, ItSfl 3 t B«4Sf(f ffl ^ 7 y - *■» 1^ 
[0111] ^^^^ l ic^-n ^ l d»e>W«b^fti:*3 

[0112] (^tfSW 9:|2 (DWmJjfe, 7fH>J-»7Vy 
t7/^;t^h^ t^ttlt a-i.K^y^Qs-91: 
L N ^H^CMP ^ff o/c 0 

[0 113] lK^-To ili 9«e>^4t*i 

^^^JDi-e r t \z X *) . Tag(DilIg^f t<17 
50 LXi^tZo mfa<vmm$:$EM\z£<9Wl^l'tzk 
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mmx$tz 0 

[01 14] (HJSfr'J 10 — 1 3 : % 2 <7)$Ffg;frj£ N IP 
[0115] l&^&m 1 {-^-r o ^ 1 ti^hm hfrtebte 

(£1) 
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m&&m^< \&t Lfc 0 s^^e&t®^ s emcj: r> mm 

[0116] 
[* 1 1 
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C l . 5 ; 


V 0 . 0 1 J 


9.7 5 
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( 1 . 5 ) 


( 0 . 5 0) 


4-6 7 


3 


(5) 


( 1 . 5 ) 


h U :n ^ y I > 
( 1 . 0 0) 


3. 48 


A 

4 


C 5 ) 


CI- 5 ) 


h u:n*y — ;i^t^> 

( 2 . 0 0) 


2.11 


e 
u 




11- o / 




1.0 2 


6 


(5) 


(1. 5) 


h y^y — * > 
(10. 0 0) 


0. 5 3 


7 


(5) 


(1* 5) 


S>;n£y— > 
(1. 00) 


3.12 


8 


(5) 


(1. 5) 


x£y ~;i/7^ > 
(1. 00) 


1.8 9 


9 


(5) 


(1. 5) 


(1. 00) 


2. 1 1 


1 0 


(5) 


(1. 5) 


b «Jx*y-;VT^ > 
(1. 00) 


3.6 9 


1 1 


(5) 


(1. 5) 


(1. 00) 


3.4 5 


1 2 


(5) 


(1. 5) 


(1. 00) 


3.5 3 


1 3 


(5) 


(1. 5) 


(1- 00) 


3.7 3 


1 


(5) 


(1. 5) 




16.18 



(Hfi&Wl 4—19: i2<^fi^&v 7**/-A'7$y<g'*ra 
7'H) WmWtkLX. 0. 1 6Ri%0^/V^/U8, 

l. 5fi%(0^xy^joJ:(;o. 3li%<D^yi/y 
^6**a^*fcfflV\ »{kB&Jh#Jt LTO. 0 0 5® 

•fro /c 0 

[0117] ^jo. ttlfcffl 2 It, T/u^7 y -;U7 ^ 
y^tl^^c irJ^fi. HtfiWl 4-19 t^S4 
^F^ffl^ y ]) "^r^l L, 1 ft«f"CC M P ^rffo fc. 
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[0 118] 2 (C^i- 0 S2^?)We)^4t*3 

t/^n — v? 3 yfrimffl£i%X\,^Z> Z t fee 
[0119] 
[fE2] 
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fiMK 
p&&%) 




\rLML/U/ 


TaSffl&gft 




ST afifif£5&£ 


mm 

1 A 


\o ) 






(ft nil 


9. 89 


1040. 5 


105 




t SI 




V \J ♦ u u o ^ 


(ft R fl'l 


4. 5 5 


10 13. 2 


223 


1 6 


(5) 


mm 

(\ 9 fi> 


(0 QD5} 




3. 4 8 


9 11. 1 


262 


17 


y)^± 

(5) 


M 
(1. 96) 


(0. 005) 


(2. 00) 


2. 0 5 


808. 8 


395 


wm 

18 


(5) 


(1. 96) 


(0, 005) 


(5. 00) 


1. 03 


543. 7 


528 


19 


(5) 


(1. 96) 


(0. 005) 


(10, 00) 


0. 47 


387. 6 


825 


mm 

2 


(5) 


(1- 96) 


<0. 005) 




15. 3 2 


1060. 8 


69 



(MW2 0 : 31 1 (D 7sy D — |C «fc 6 T a «£)8F#) W itf 

Jiffl*?y— (2) ^xfi (3) ^x^$^xe#« 

3 — 5 C^ti-^ (^^F^^^ 9 y-Srffl^TCMP 

BF*W*4 h ^-^tt§^t a"^K'>!i^Qs-9^1 
l/\ ^7 y — No. 1 Iitb|fc«5fc4i)^«*/UJJ?^KS:#* 

[0 12 0] *3j&*6W*»fcJ: 5^, ^/u^/u^£^*D 

[0121] £Ac, flFJiffl^^ y — <D&h ? ^ $ ^W.<n> 



\z»M Litis}) *n*&wmw&*b LTftfflum^^ 

[0122] ^3 Rum4 {zfjk-rx o tc N mmm^y y 

[0 12 3] ^ 5 KTjk-tm&fab, ?/\"? 'l>$l<Dm, 
(2) (3) *T-^S^6«F^^fl|igS:#ra* 

[0124] 
[H3] 



y - 

No- 


mm** 


C^S/wt«) 




■ 


Ta 
(nm/^) 




ta-AKv'JA (SweK) 


- 


KOH 


6.5 


J 2. 2 


2 






KOH 


6,5 


29.2 


3 






KOH 


6.5 


29.3 


4 






KOH 


6.5 


42.3 


5 






KOH 




46.5 


5 


ta-AKv'JZ) tort? 




KOH 


6.5 


56.5 



50 



(14) %fffi 2001-189296 

25 26 

[0 12 5] [^4] 

*4 



*5 LI- 
No. 




(WM/wtK) 




pH 


Ta 

frim/ft) 


7 


ba-AK*>y# 




KOH 


4J 




8 


fca-AKvy* (5«tX) 




KOH 


5.0 


52.5 


9 


ba-AKv'J* tf***; 




KOH 


5.5 


50 


10 


ba-AKi/ya 




NH4QH 


4.5 


50.9 


1 1 






NH40H 


5.0 


52.1 


12 






NH40H 


5.5 


49.3 



[0126] JO im5 ] 

3*5 



*7 u - 
No. 


WW* 






pH 


(nm/») 


13 






KOH 


5J 


58.3 


U 






KOH 


5J 


36.1 


15 


fca-AKi/y*> 


-7l"f^& (0.46) ^ 


KOH 


5.5 


36.2 


16 


fca-AKS/'J* ftndtf 


-m>3t (0.416) 


KOH 


5.5 


46.9 


17 


ba-AKi/'Ja 


*>*&8t (0.36) 


KOH 


5J 


48.2 


i 18 




f^^S? (0.33) 


KOH 


6.5 


97.1 



mmm2 1 : m i y i mt&mm) ^6 
ii (s i o 2 ifeii) [cnLx^n^timmmm^ 

U tz. 0 

[0127] r. fc, (2) 5£3Ui (3) S^** 

fb^J (h 2 o 2 ) > s^fbi^±^J (b 

TA) ) <0«U8ttHcJ:oT, T a BR t «BSRB^9FI85SS 

56 



[0128] It mfc<DWxm$: SEMCJ: 9 fig ft L tz 

[0129] 
[^6] 



No. 


3W« 




BKklfcikfll 


mm 




PH 


Ta 
(nm/^) 


Cu 
(nm/») 


Si0 2 
(nm/») 


19 


ta-AKvU* 






/*2O2(0.093) 


KOH 


4J 


4S.J 




2.0 


20 




GLU(0.16)+OUE(0j05>* 


BTA(O.0O5) 


HH»<1,53} 


KOH 


6.0 


37 


80.2 


ZO 


21 


ba-AKi/'i/J 






H2O2 0.53) 


KOH 


6.0 


47 


55.6 


zo 



* GLU : lT)V$lV&i. QUE : £x>i 

( **« 2 2- 2 9 :S2^77y~-(a61 13^3? 



HitS*t-lH:»T?CMP«:m\ J: t/T a R(D 

[0130] 17 *»6W*»*<t 9 f-, BSK* y ^ J*&ffi 

<, T aflI^^^g|g^^L< i^^DT-#, Sft^^7 y * A 



50 



[0131] £fc, ^F^ffl^y y -cofetBitK^ y *a 



(15) 



27 

( £7 ) 



[0132] 
1*7 1 
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(11%) 


t *mm$L& 


C u fiffgiSK 
(nm/« 


JtKMS 


0 


2 5.7 


8. 1 


nmm 22 


0.10 


3 2.1 






0.2 5 


3 9.9 






0.5 0 


5 0.3 






0.7 5 


5 8.5 




mmm 2s 


1.0 0 


6 7.2 


9. 8 


mmm 27 


2, 00 


97. 1 






2.5 0 


10 5.1 




mmm29 


3.0 0 


10 9,2 


11.8 



(H*«3 0. 3 1 : ^2(T)^7!i-(a^l©W 

2 9 i:|w]^(CLT^^^^7 y — £WSiU RUSK CM 
( ^8 ) 



^ [0133] s^a»fciH&a>fc&*5*K ^s^-^ y 

[0134] 
[318] 







(MX) 


T aSfflgaft 
(nm/#) 


C uUJfgj&fi 
(nm/#) 






1. 0 


5 9. 1 


9. 6 


31 


JSfls* y i>A 




10 2.1 


11.1 



(HS&M 3 2-37 : 

tf) y [>^(wf^ 

2 7 iWWfcfflafffl*? y-*MRU ra«*CMP* 
ft ^StftifiTfc y 2. 5Rft%tf>iBR{k; 

[0 13 5] *9fc**$;h,Tl0 5 «fc 5fC> RflsflFffl** 



[0136] 
[*9] 
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50 



(16) 
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( H9 ) 











(nm/#) 


(nm/#) 


mmm 32 




0. 5 


0 


5 0.5 


2 4 7.8 






1 . 0 


0 


7 1.2 


4 6 8.6 






2. 0 


0 


7 9.8 


6 2 3. 2 


^mm 35 




1. 0 


0 


6 8.3 


48 0. 3 


36 




1. 0 


0 


69- 5 


4 7 0.0 


mmm 37 




1 . JO 


2. 5 


7 0.8 


4 7 2.2 


%mm 26 




1- 0 


0 


6 7.2 


9. 8 



[01371*1 O^b, *»»^iMt#J<D»«*a^b 
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[0 13 8] £ /c, i(£M?:SEMlilf:^5, 
[0139] 

[iio] 





(H*%) 


(5TS96) 














1. 0 


2. 5 




0. 1 


0.001 


6 5.2 


2 9.8 




1. 0 


2. 5 




0.0 2 


0.005 


6 4.0 


3 8.1 


HffiG* 40 


1. o 


2. 5 




0.0 3 


0.005 


6 4.3 


6 5.2 


mmm 41 


1. 0 


2. 5 




0.04 


0.005 


6 4.7 


10 0.5 
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